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This specification is approved for use by-the Department of the Army

and is avail
Department o

1. SCOPE

able for use by all Departments and Agencies of the
f Defense.

1.1 Scope. This specification covers the detail requirements for NPN, silicon, power
transistor. Two levels of product assurance are provided for each device type as specified in

MIL-5-18500.
1.2 Physical dimensions.

See figure 1,
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1/ Between T¢ = +25°¢C
7/ Pulsed (see 4.,5.1)

Ti = +200°C, linear derating factor {average} = 2.0 W/'C.
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1.4 Primary electrical characteristics.
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1/ Pulsed (see 4.5.1).
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2.1.1 Sggc1f1cations. standards, and handbooks.
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specified, the issues of these documents are those listed in the issue of tNe Department of
Defense Index of Specifications and Standards (DODISS) and suppiement thereto, cited in the
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The following specifications, standards, and
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(Unless otherwise indicated, copies of federal and military pecificat1ons. standards, and
handbooks are avatlable from the Standardization Documents Order D U()l\. pui}l‘“ﬁﬁ 43. 700 Robbins
Avenue, Philadelphia, PA 10111-5094.)
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references cited herein, the text of this document takes precedence. Nothing fn this document,
however, supersedes appIicable laws and regulations unless a specific exemption has been obtained.
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Package contour with the exception of the hexagon {s Bfat{'oﬁa] within dimensions specified.

SASgLnid
mnra Twm as

Pitch diameter 5/16-24 UNF-ZA {coated) -.Z854 (7.Z5 mm).

Physical dimensions.

L4

Position of 1eads in relation to the hexagon 1s not controlled.

Length of incomplete or undercut threads of oM.

FIGURE 1.

ar aa ceom a2

Chamfer or undercut on one or both ends of hexagonal portion is optional.

This terminal can be flattened and pierced or hook type.



3. REOUIREMENTS

3.1 Detaii specification. Tne individuai item requirements shail be in accordance with
MIL-S-19500, and as specified herein.

3.2 Abbreviations, symbois, and definitions. Abbreviations, symbols, and definitions used
herein shall be as specified in MIL-3-1

3.3 Design, construction, and physicai dimensions. The design, construction, and piysicai
dimensions shall be as specified 1n HI[-S-I'QSUU. and fig gure 1 herein,

3.3.1 Lead material and finish. Lead materiai shaii be Kovar or Alioy 52 and a copper core is
permitted, Lead finish shall be gold or tin or solder, Where a choice of lead material or finigh
is desired, it shall be specified in the contract or purchase order (see 6.2).

3.4 Marking. Marking chall he in accordance with MIL.

19500, excent at the option of the
manufacfurer, the fol\owing narking may be omitted from

2 SASSE.s S ST

S-19
the body of the device:

b. #anufacturer's identification.
4. QUALITY ASSURANCE PROYISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-5-19500,
and as specf?ied herein.

4.1.1 ion lot. Applicable to the semiconductor device(¢) covered herein, the term
‘1nspection be as defined in 4.3.1 of MIL-5-19500, except that the 6-week- -period time
1imitation stipuiated therein shaii be considered as not compuisory.

4.2 Qualification inspection. Qualification inspection shall be in accordance with
MIL-S-1950U, and as specified herein,

4.2.1 Group £ inspection. Group E inspection shall be conducted in accordance with MIL-5-19500
and tabie 1V nerein.

4.3 Screening (JANTX and JANTXY levels only). Screening shall be fn accordance with
MIL-5-195000 (table 1lJ, and as specitied nerein. 1he Toilowing measurements shall be made in
accordance with table I herein. Devices that exceed the limits of table I herein shall not be
acceptable.

| B T
| Screen (see | Measurement I
i tabie I of 1
| MIL-S-19500) JANTX and JANTXY levels |
T ]
i 4 5,000 ¢g's i
[ | !
| T I
i 5 | _Not appiicabie i
| T 1
| 1 | lcgsy and heg] !
i i i
T T T
| 12 ! Burn-in (see 4.3.1) |
i ] |
| 13 ! ‘A'!'ESi 100 r'mm-nf of initia) |
| | vafue or 200 wA dc; whichever is greater |
)
! |l e.t.vugh:n gs Es:t'lsn¥’ arain ‘
1 I JUUYTUUY Ly suuvriL 4 ierwiie i
4
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4.3.1 Power burn-in conditions. Power burn-in conditions are in accordance with MIL-STD-7S0,
method 1039, test condition B and as follows:

oT No heat sink or forced air cooling on the devices shall be permitted.
4.3.2 Thermal resistance. Thermal resistance measurements shaii be gonducted in accordance
with method 3131 of MIL-STD-750. The following-details shall apply:
a. Iy measurement - - - - - - - - - - .- -~ i0 mA
b. Vpp measurement voltage - - - - - - - - - - - 25V
c. Iy collector heating current - - - - = - - - 10 A
d. Vy coliector-emitter heating voitage - - - - 20 ¥
e. ty heating time - ~ - - - - - - - - - - - - - Steady-state (see MIL-STD-750, method
2131 for definition}
f. tMD measurement delay time . - - - - - - - - 20 uS maxtmum
9. tgy samnle window time - - - - - - - - - - . 10 us maximum
4.4 Quality conformance inspection. Quaiity conformance inspection shall be 'in accordance with
MIL-5-19500 and as specified herein.
4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-S$-19500
and table T herein.
4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the
conditions specified for subgroup testing in table IVb (JAN and JANTX) of MIL-5-19500, and
table IV herein. Electrical measurements (end points) and delta requirements shall be in
accordance with the appiicabie steps of tabie V herein.

n shall be conducted in accordance with the
b}a \‘l ﬁ v 3} Anla TTY ha
ui

4.4.3 Group C insg:ction. Group C inspecti
conditions speciticd TOTr SUbgroup w;dﬁg in t
Electrical measurements (end points) and delta requ

applicable steps of table Y herein.

M O

f MIL-S-19500 and table Il herein.

rements shall be in accordance with the
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See footnote at end of table.

o

TABLE I. Group A inspection.
L T r 1
1 Inspection 1/ } MIL-STD-750 { Symbol | Limits | unit |
1
i |Me thod tonditions i | Min | Max | [
{ 1 1 ]
| Subagroupn 1 | | ! | I i :
S AUUUR ! Lo ! '
|V1 Ssuai ang mecnanical | cu/l ] | | | I I
| 1inspection | | ! | ! ! !
| | ] | ! | | |
| barowpz % T
|Breakdown voltage, | 3011 (Bias condition D IV(sr)ceo | 120 | | ¥ dc |
i coilector to emitter| ipuised {(see §.5.1) i i i i i
] t 1z = 200 mA dc | [ ! ! !
I i I i I i u I
iCollector-emitter [ 3041 |Bfas condition C 1ices1 ! I 21 mAdc|
{ cutoff current i IVar = OV de ] | ] | ]
v L v Dt - Ll 1 L] 1 L]
I ] IVcg = 150 V dc ! I ! ! [
: Emitter to base l 3061 iaies condition D }IEE“ ‘I ! 1 { mi dc I
! current | IVgg = 10V dc [ I ! | {
|
|Base emitter voltage : 3066 {Test condition B !I\!--- !l l‘ 1, zll vV dc f'
[ | Ipulsed (see 4.5.1) o [ I | |
i i ilc = 50 A oc i i i i i
] ] IWee = 2 ¥ de ! ! ] ] !
l__ L l e !- | i | 1 |
iBase emitter voitage | 3066 |Test condition B ivge2 i i 2.5i ¥vdc |
| | Ipulsed (see 4.5.1) | | | | |
! I IIC = 90 A dc ! | | 1 |
{ i ”CE = 4.0V dc | | | i ]
! | ! ! ! ] ! !
ICollector to emitter | 3071 nc = 50 A dc 'VCE(slt)l { | 0.6] ¥ dc |
i voitage {saturated) | ipuised {see &.5.1} j i i i |
! ! IIg = § A dc | [ ! | i
l | I ] | ] ! ]
iCollector to emitter | 3071 iPuised {see 4.5.1) iVcE(sat)2 | i 1.50 v.dc |
| voltage (saturated) | I1c = 90 A dc | | | ! !
| | |lg = 18 A o | | { { |
! ! i i i { { i
|Forward-current | 3076 IVoe = 2 ¥ de Iheey 120 | 80 | |
| transfer ratio I [Ic = 20 A dc ! ! | ] !
i i ipuised (see §4.5,1} i i i i i
! | I | ! ! ! !
!Fomard—current I 3076 ”CE = 4V dc Iheg2 | § | | |
i transter ratio I Iig = YO A ac | | | i |
! ! Ipulsed (see 4.5.1) ! ] ! ! !
g Forward-current : 3076 "V 2V d |h l 1 ' 4 ' l
-
| transfer ratio | {!SE! 50 A gz ; FE3 I 0 ' 0 I !
i | {pulsed (see 4.5.1) l | | | |
i i i | ] I | 1



MIL-S-19500/447A(ER)

Group A inspection - Continued.

TABLE I.
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Group A inspection - Continued.

TABLE 1.

| unit

Limits
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m?n- temperature 1ife
nonoperating)

ectrical measurements

~
-

TABLE Il. Group B inspection for JANTX and JANTXY,
T T — T
| Inspection 1/ i MIL-STD-750 |
| ] i !
{ :Hethod : Conditions |
|
1 i T Rl
| Subgroup 1 | i |
i i i i
]LS lderability | 2026 | |
| I |
}R esistance to solvents | 1022 | i
| ! |
| Subgroup 2 | | i
i | i i
| Temperature cycling | 1051 |Condition C |
| | | |
llNemetic seal } 1071 l |
I !
! a. Fine leak ( | |
| i i i
} b. Gross leak | | !
- | | |
llElect.rical measurements | |See table V, steps 1 and 2 |
| | |
! Subgroup 3 | | |
{ i ] i
|Steady-state operation | 1027 [Tp = +30°C #5°C; Vgg = 4.5 V dc; Ty = 187, 5°C +12.5°C; |
li life z , hours |
{
:Electrical measurements | |See table V, steps 3 and 4 |
| Subgroup 4 : : :
| ! | {
|Decap internal visual | 2075 | |
|I (design verification) | | |
_ ] | |
|Bond strength | 2037 |[Test condition A all {nternal leads for each device shall be |
| | Ipulled separately. i
L ! 1 ;
: Subgroup 5 i | |
| | |
| Thermal resistance | 3131 |See 4.3.2, Rgjc = 0.5°C/N maximum |
i | | |
| Subgroup 6 | | |
| | | |
: : 1032 [Tgrg = *200°C :

!

| L |
i | i i
| i | !

w
-
o
Q
o
2
o
g?
w

at end of tabie.



MIL-5-19500/447A(ER)

TABLE II. Group B inspection for JANTX and JANTXV - Continued.
T
MIL-STD-750
Inspection 1/
- Method Conditions

Subgroup 7

Safe operating area
(switching)

Safe operating area
(clamped switching
destructive) 2/

Electrical measurements

e e e . — —— —— e ——— ——— e ] — T —— i

— s ] . o

3053 |Load condition C, {unclamped inductive load),
ITc = *25°C, single 10 ms pulse, t, « tf§ < 1 us,
{Rgg1 = la, Rpg2 = 00, Vppl = 6.2 ¥V dc,
:'YBst.-g Y dc, lc = 50 A dc, Vcc =25Y dc,

|

3053 |Load condition B, Ty = 'ZS°C. single 2 ms pulse,
[tr = ¢ <1 us, Rgg] = 14, Rggz = 201,
|¥pgl = 6.2 V dc, Vgpo = 3 V dc, Ic « 50 A dc,
,qum = 125 vde, L ~ 68 uH, RL = 0,
|CTamping diode -2N5926 (emitter-base shorted)

|
|See table V, steps 1 and 2
i

e o e — —— e s . et by S ] . Sy ] e

——————————— e

1/ For sample plan, see MIL-S-19500.

2/ Device fails if clamp voltage is not reached.

10
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Group C inspection (al) quality levels).

TABLE III.
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mple plan, see MIL-5-19500.

1/ For sa
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TABLE IV, Group £ inspection (all quality levels) for qualification only.

1 T T T
} Inspection | MIL-STD-750 | Sampling plan |
| I [ ]
| |Method | Conditions | |
1 i l I 1
i Subgroup 1 i i : Z devices, ¢ = OIl
| Temperature cycling { 1051 250 cycles | |
| ! | | |
| | | | |
!Electrical measurements | |See table Y, steps 1 and 2 I {
| i | i i
| | | | |
[ Subgroup 2 | | 122 devices, ¢ = Ol
| | | | |
|Steady-state dc 11039 oriCondition A, 340 hours | |
’ blocking 1ife ! 1049 | | |
1 ) i I I
I‘E‘lectrical measurements : :See table V, steps 3 and 4 : :
i Subgroup 3 | %l II i
|
|Destructive physical | 2102 IPhotos of cross sections shall be submitted | |
| amalysis | [in the qualifications report. | |
| | | Yendors shall retain duplicate photos. | :
i I | |
} Subgroup 4 i i !E 0 devices, ¢ = '{
|Thermal resistance | 3131 |Rgyc = 0.5°C/W maximum ] |
! | lsae 4.3.2 | i
| Subgroup 5 | | | |
i i j | {
INot applicable | ! ] |
| ! | | |
} Subgroup 6 l| Il I|10 devices, ¢ 2 0{
|ESD | 1020 | [ |
} ] i i i
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dc
|puised (see 4.5.1)
|

recorded value

TABLE V. Electrical end-point measurements.

T T 1 T T T T
I €C4+oam | Themnans *dnan 1 Mt _CcTR_7EN Cormhnl ! 1 imite Iinie |
| TP | AP CL LIV ] FIL>Ji U=/ JU 2ywoU 1 Lim e Uil s |
| I T I . I o I [
| | |Method | Conditions T T — 7T |
| ! | ! | Min_ | Max | |
o : | I i ! | I
i 1. |[Collector to emitter | 3041 |[Bias condition A Ices1 { I 2 |mA dci
! | cutoff current ! I¥gg = 0 ¥ dc ! ! { ' !
| l I IVcg = 150 V dc ! | ! [ !
{ | i i | i i i i
| 2. |Forward-current transfer | 3076 |Vcg = 2 ¥V -dc {hFEL | 20 | 80 | |
| | ratio { {ic,= 20 A dc  _ | | | | | |
| i i Ipuised {see 4.5.1) | ] ] i i
! ! | ! ! ! ! | !
| 3. |[Collector to emitter | 3041 |Bias condition A lalcesy | 100 percent of |
i i cutoff current i iVgg = 0 V dc i i initiai value i
| ] | IVCE = 150 ¥ dc ] | or 200 uA dc |
| | ] | ] | whichever is [
i i i i i i greater i
! ! I ! I I !
| 4. |Forward-current transfer | 3076 |Vcg « 2 V dc | ahFEL | 25 percent |
; ratio i jlg = 20 A @ i 1' change in initiaij

| ]
| | | | I
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FIGURE 2. Maximum safe operating area graph (continuous dc).
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4.5 Methods of inspection.
tabies and as 7Ol {ows.

15

Methods of inspection shall be as specified in the appropriate

4.5.1 Pulse measurements. Conditions for pulse measurements shall be as specified in section 4
of Mii-STU-790.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-S-19500.

6. NOTES

{This section contains information of a gemeral or eéxplanatory nature that may be heipful, but
is not mandatory.)

£ 1 A me oo oo mombhos amcadfdad 2. 0T1 €C 108NN cma comVldaabhlTe oo &bl o o ol £ Al __

Ye d NOUOLES, INT NULE> speLilied 1N MIL=9=4J3W are appiicavtie Lo s speciricacvion.

6.2 Acquisition requirements. Acquisition documents must specify the following:

a. Title, number, and date of this specification.

b. Issue of DODISS to be cited in the solicitation, and {f required, the specific issue of
individual documents referenced (see 2.1).

¢. Lead material and finish (see 3.3.1).

6.3 Substitution information. Dev1ces covered by this specification are substitutable for the
manufarTormante and Ucar'e Dart or ldamedfuina Mumhan lnnn Thic infommatian in an wau dmnliac
Al S Lure S GIIV UK 3 TaEr W VI lWllbl Py vy viumesC l) v"lvlm\-lvu Y Tvv wey WY I TCS

. that manufacturer's PIN's are suftable as a subst1tut.e for the PIN.

£ A Cfhanmasr Fumam nmaudaie <asiia Aotbtawmdobe sama madt wead dn 6hdo mawdosdan 6a ddanddfu shanane

oY WMBIHYTI VT VvWm yvvvvwo l:)llco MIOVTY 1PN @I E TIVe WUITY 11 LIII TR VYIDIVIE W INGH LY (%] HHy< >
with respect to the previous issue due to the extensiveness of the changes.
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